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(57) [SiKj] 

^<D1f>:/';>y,-=&*5#fi^-5.|ZHCR 1 > CR2, C 
R' IXtJCR' 2n'C<OWd<m!k-x. \ . xl 1. x2 

©4. 




(2) 

1 

jjB»2oiziaio±ieHfii», t*if>r/'y>i^i^fiS[ 20 
atufcifr, f(t)=p {t.-t. > -rfitmsn 

5M(c±fB^ 1 <owmnx(D±Mim:km^-x. 1 

•Sc<t«:<tt3f (t) -xir^sn. 

Jjam2 ©iH:fai*3©±f2^Aiii*5-hiam^ LT^sn/c 

J:ffiSCv«:B^-r-5»l&c;f^2©EmK:-3«,>-r. ±12 30 

±120 1 St;±tH0n ©E^Klour > ±12® 1 ©KW 
CC^ < ±fB» n ©IXP^ 0±i2MfitWv t*'t»->>^'J>5' 
iJWiigiLfcit^ f ( t) = p (t, - t, ) -cfit 
Hi $ti5ii(c±i2S 1 ©Erart-co±i2^:;^fia^,x 1 * 

«fifr-SC<t(CJ;D f (t ) -xl-CRSii. 

±iBj§i;?-r ^ X 7- w . 

±iB0n ©Eraj^<D±i2S:*:ffi*s±i2«# brssnfc 40 
ilS:^ J: 0 At l.^«i*s^a^n^ * -C±3eil n ©ElfflcDjl 
WiKW €>n-5 C t *4$8li-r iiii^3 tClBlSOf^ ^ 

±ge3T5EEfl8S«:^fiiJ£U:©«;*cfii<!: ^c>,-l^>:/ V > 
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2 

±sBHffSKM«K:±ffia!lR3tifc*yi:il.*IB*fflm^S 

■S^Stftg*^^, ^K-fe'Dlx-^;Ui^c5B#P^filLg©i*C(C 

So 

[iS*^8 ] ±i2E^6n?cEra©'5%. SI^CCPS^ 
^»iSc/l^2®KPaccoi^r. ±1201 ©Era «CiBg< 
±1202 ©Era©±^BI<i«, t 4r-9- U > i^^fffl^u 

giu/cifr. f (t) = p (t, -t, ) r^wsn 
Sffi(c±sB0i ©Efflrt-e©±^fb*:ii,*x i 

5Ci«:J:9f (t) -xl-casn. 
±ffiS«*®B, 

±e0 2 ©iEra(*3©±^?^fii5&j±a«» L s n 

So 

±i2mncB!fST-5)01Siyf02©|Z^{COl>T. ±12 
m 2 ©BRgrt©±iBSA41Ai±IB^» ^ 3 n/cigm 
J:0«>.'hSl^<bt. ±i202©EPaW^©0n©l2ra*J 

±^0 1 Riyt±iB0n ©Eiatcot^r. ±iB0 1 ©Era 
(c^<±iB0n©Era©±SHffltt. t*-9->:^y>i^ 
l^ffiSiUfci*. f (I) = P (t. -t, ) -cut 

astisii{c±ffi0 1 ®Erai*j-c©±ia«Affi^x i * 
^gt-rsciKJ:*) f (t) -xi-c^sn. 

±t2SlF?^®«. 

±iB0n ©EFart©±i2^7tfii*5±f2^# L-T^^n/c 
ISm<t«3 fe:*CtUfii3&if#^n5*-C±fB0n©Era©jl 

itm^ 1 0 ] ±iesm^®{*. 

±^3£EIH««:B8fflei±©«;*:ffi<bfte-y->:/ *)>if 
±i20r^EISI»«:±i2jS!R 3 *iicMcK^^.f!^^Wmr h 



(3) 

3 

fitsiL/c<b#. f (t) = p (t, -t, ) vnia^ 

f ■SCitcJ:»3 f ( t ) xl-C^Sn. 

1 4 ] ism&i-r ?>>^7-y -^-cu. 20 
112 ©Eiart©±iB«Affi**±^a^Lrasnfc«* 

J;0M>3l^i^, ±fBII2©Kra«KI©lirn©Kra*s 

±iB0 1 sy=±ie^ n ©EfSfc-oc^T. ±ie» 1 ©ew 

«:ig|<±iB^n©Era©±i2IHii». t*-!^>7-';>y 

f^raeg<bL/c<!:#. f <t) =P (t„ - ) 
tbSiiSfflfcilBlS 1 ©EffflF«J-C©±ffiSAfii.^,x 1 * 
mfit^SCitCj:i5 f (t) x l-caStl. 
J:Sa»?-rSX^y 30 
±EifHn ©Elfflrt©±Saa:^ffi*J Jiffiaiff 0 3 n A: 

[000 1] 

[«?B©«-r^KWi3-if ] *^Hj«7^ ■< v>^)vmn9SM 40 

[0002] 
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[0 00 3 ] 

[^W*i^«>iUJ;5i-r^Sa] i c 5-C*>j&>S«rK© 

Ji/m-^*»w*tf5'^s?4'ji'#^m^©«^. sgEf=-<i? 
<rmmwL\j\.>icjt. c©«^©t:'-5'fitB^^»?5sfiE-r 

[ 0 0 0 4 ] CtltCj; t)^«rtg«^ai*IS«. **^M<!: 

^^(013: jEMl^®a*&^E N V 1 Ry^ft^^©'^ 
i^i^ENV2) <h«iilJS>&>Wiin/c'S*Si^ (SI 3 : IE 

^mjy^^u E N V 3 aDffi?i^©s*SiK e n v 4 ) 4 

[ 0 0 0 5 ] U/c. ■ai^iga«im:^ffi<!; L/r«. ^mi^h 
3 n S ■/ 2^ f JUt^CcJsf L r n ^7 ^ (c 
<t-:>-C7-f JP^f'J^^'-rSCife^i^flS*!. c©» 

[0006] *^B^«J£U:©**#^L/T^C 3n/c^>© 
[0007] 

[ps*»?^-r^/cj!&©^®] 3&>*^s^%j^t--sfc 

M«{CKWO. 3f3eKW«{cKffiiiU:©«;AcliiAj:St»- 
*-e©1f>:>'y>y**^fif 4KIfflrt-C©g;*;fii,^,i 

o-r 7* rf 5? JHts ^^^-^©^j&^^^ia-rs c <b (c 

J:0, lRf»K©'a*Sita©#W^r0«3»S. 
[0 00 8] 

[B?g©l|]te©?f$SI] tiTHSCc-Di^-c. *»§B©— II 

it©j^sg*wj^-r^, 

[0 00 9] 0 iK:*jt>t::t-7^Y:i-m^A!ia^Si 0 
%*iiwrsig»c. ^tiiK:ai,*:i— 

[OOlOlHAK:. c:©SIJ6©J^SStc*jWS*-7^Y 

[001 1 ] -rtjit^ii, :t-^A :^mm&m^ 1 0 (c 



(4) 
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fc02 (A) tCS^-TA^^^f-f'-f ^f'-tf D 1 0?&mS 

[00 12] QifSS^fflSRl HtAt)*-'7'-t*7'-'it 

1 (H2 (B) ) ^tTi'^X^SISPl 4lcm*&-rS„ 10 

[ 0 0 1 3 ] 7;^5^3lJttagi5 1 2 WA;':^^^ 

T,.*^6«i&$nfca2 (A) icffi-rx^^-7'-i:i-7' 
^ (ccojiife©m^©j©^m«6-t^>-7'ji.) tcrj^fd-r 

Dl 2?£ttlHlL.. Ctx^e'5;^^S5l51 4«C«i|i&-r 

[0 0 14] i'7>^^l!BSP14tt. i'7;^^>SlillWaJl 
2{C*Jt>r*»J«3WSnfc*-f'^*SEJgf'-ifD 1 2«C 

*tt£;-r-5'ai&SI?g9Kf'-3»Dl 1K:-oi,»-c, S^-a^iS 20 
mm^-^Dl l«:ffi«U-C£E»S7=-3»>'<df->?:^ 
■^"■SADRC (Adaptive Dynamic Range CodingD |518SgP 

DR=MAX-M 1 N+ 1 



* [0015] A DRClHllfSSBU'SMiSjSJfJf'-d^ D 1 1 

[0016] :R«;W{c». 'ai^ita«g^±©6-o©8i^9 
(ommo i> =7 x^a-fflgp 1 4 r«-e©f*3gPK:is; w ^ tifc a 

S^LTl f5.>©a^^{t*jltfT6i. 6-o©'a*S|gjft 
0-?-5'«:6tr?. h-C«-rci*Jr$. 2» =6 4i'5 

[00 17] CC-C. ADRCiaiSaPtt, WOffiStlfc 
M«rt©'ai»«©i<'-f±S «:^4'L'>i'*DR. bTrybSJ 

[0018] 



Q= ( CL-Ml N+ 0.5) X 2« /DR) 



(1) 



[0019] tiUSL-yX. MJ^CSs^vfflMAXtS/jNffi 30 

^b«:?f5. (1) ^(cfci,>T { ) »/J^^.JW 

T©^5^J 0 ^-zm^n^wm *> < l. T-^i^^aa i 

«:*JC»-CgtB3ti?i:^ia±©6o©jffi?^7=--i>*i. -e 
tl-e*lMA«8 l^-;; h (m-8) rigRRsnTi^s <fr 
Si. C*\6»ADRC@S8g|J{C*5Ur-e#l^n3&i2tfJ« 

class = 5: Q I (2 ')* 

i - > 

[002 2] {C^Tjf^»5rlltfT-2.C<!:K:j;D. -e©:/ 

Fclass 4emt, ^^W3n5fci'7;^3- Fclass 
^X3-Ff'-4»D1 4«r^»|^>*y 1 5 

ecfia&-r-5. c©i'^x3-Fciass ^afMSK^* 
y 1 5*>6^»H^4S*ffi-rfiS©^»w or F ux* 

B*«c (2) ^«C*j(,>r. nW:ffilSStlAi'a*&«l 
?©f$7^-afq„ ©»*^U C©Sftte©?^SS©J&^n = 

J^SI©«^P= 2-C*5. 
[0 02 3 ] ^©i^CCL/r, i^^X^SSBl 4»i7^ 

x^SSWtfiWSSl 2«:*$t,>-CA:t;:4--7'^2h7'-:S»D 1 50 



[0020]c©J:^k: orEfS 3 nfe-ais^iKJ^-r- 
^f^r-e-ii-ei^Q. (n= 1 — 6) i-rSi. i'^X^S 
l»l 4«:t9:W6*ifci'^X3- Fi^SK^JJ. £Bli3 

[002 I] 
[|gi2] 

(2) 

QtP'h'm'ov^mtiic^-'f 1 2«:>ftfc; 

-r-Stm^iKJ^f'-^'D 1 l©:f 7X3- Ft'-^'D 1 
4 L . C i[i^^WmL^ * 'J 1 5 (C«i|i&-r -5. 
[0024] ^SlJ^gtfcy ■=£: 1 5 Si' ^X 3- F 

r F ux K-en-eniBtes nr* o . ^ x^gp 1 4 

5*^X3- FT^-^fD 1 4K:S-:5(,>r. 
SKi^^Xn- F{C*tI&r&T Fuxtcffim^nriiS 

i6{cm*&3n*. 

[002 5 ] ^jffJSIffSa 1 6 {J. i^i«MSgl5«tBSB 1 3 

(c*$(,»rA:t;*-7'-/ai-7'-:JfD i o*^6NFP^?ii«J^r 



(5) 



H (^Wl^y-:^) D 1 3 <X, ~X„ ) ^WmW^ 

y' =wi xi +yfs x« + + Wb 

[0027] {c^-rsi«^fit%tf 5 c ijc J: 0 . ^JJS 

-f'^^f^-d'D 1 6 (H2 (C) ) il/-r^M»SR 

1 6*>6m;»33*i-5. 

[ 0 0 2 8 ] !ic*j. ^ ^ft^Ms^M 1 0 <Dmm 

tvxm 1 ic-5i,^T±j^L//c^«l:/a f 5'*i]Rb/c*i. 10 

mmmicisK ^ T «H 3 (c^-r 3 > f ^ - 

ffi$?S10«. >'^•XBUS^■/^U■CCPU2 1, ROM 
(Read Only Memory) 2 2 . ^Si^lIK^ * 'J 1 5 ^^^Sr 
'SRAMCRandom Access Menory) 1 5. RV^Uflilfi 

-en-eti«i^3tift:«BS*wi/; cpui i whom 2 

2 cc^S nr <d:;^o A*^f -r S c i {c 
J: 0 . 0 1 cc-Qi»r±i[<Lfc#tS*E:^a CatS^tSt 
WSPl K i'^^^iHSrailWSPl 2. ^SiJSI^glJJllrffiSP 20 
1 3 . 5 x^SBP 1 4RCX^?Wjl3»eil 1 8 ) i U-Ctt 

[ 0 0 2 9 ] * fc. rt-T" :tm^i!!lS^H 1 0 {Cti* 
b CZ-^'iORg-caM^rtf ^a(t-<>^?-7*-X2 

jK(*j!>^et»«*^i^tH-r U A-^<^;U :/2 8 

^^*iA*n/c:/oi^7Accfieo-c>^x^ia 30 

[0030] !f». ^l'-;!?- K-^'V-^ji^^A**^ 
S2 6*:^LTa^©=i'7> K*A:t>-r*Ci«cJ:»), 
CPU2 1 {C>[f 1 «:oti-C±i^l//c^^J^^)'aM 

0»AH1:'3SIJ2 7 ?::A-b-C#S$:|fi]±3#J: ^ if 
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[0 02 6 1 



40 



[003 1 ] H*tC, 04 tt*-^^ 1 
0{c*jWSi7^;^^Sjaj£j!ffl|©*2ffl|*««r^L.. 

t'h *m^9m^ 1 OW:^?^ ::^S P 1 0 1 *>e.SK 
«ffli*JH«:A-5i. g5<;^f-!?r*'SP 1 0 2K:*j«,>ta 

:*ii--7"^:i-7'-:SfD 1 o©s<«i^*^iama^i 1 

[ 0 0 3 2 ] C®»W3tl/c'ai|sSi^{iA;^:t-7' ^ 

1 0». Xf--^7SP 1 0 34C^oTi'^;^»ffl 50 



x„ • (3) 

Sf5i 4{cj:D'a*fcBitc»-^t,»-t:*'7x*^a-ri. ^i, 
xir-y'H *m^9Bms^ 1 0 {t^'^x^mMm^h 

mi^m^m-r, c ©i^au^tt^^^stc j: 7 ;^ 
midftmox^m^^tixa^. :t-^-i^m^mm^m 

1 0 « ^ X 3 - F tci^jcfe t fc^ilJ^^^i^mf c i 

[0 03 3] ^Wmn^ «; 1 5 *^ tH 5 tltc^Wi 

mut, xt" T/s P 1 0 4 fctit^r^aiJilificgiJ 1 e © 

-5fD 1 o«'e©^ifa©i^«cjSjc;uiki*«'jsi»«:j: 

*>< LTA:^;*-7*•/5^7'-f D 1 0 «*©lfSI*i?S:# 

mmmmsi oaxf-^r^/sp 1 0 sKi^-o-ra^^a 

[0034] *{C. :j— 7^-/ :*-m-^A!iaKg 1 0©'^!^ 
S^mSPl HCfcWSA;^5f-7*-/:*-f'-^'D 1 OO'a 

*SiK©^W:^a{coc^rSiB^TS. 
[0 0 3 5 ] -r^c^^fe. S5Cc^-rJ;^«:. -siSi^em. 

gpi 1 mi) ii.^mm.»mmm^mRT i KA^t, 

Xt^ y S P 1 {c*ji,iri1-SP*>P.A:t»3nT < SiEd© 
ett***-5A;^:i--7'^:t7'-^fD 1 0*aS-^>^f- 
7*'fX2 7*/t'UrA*U. iK<X^>y >^SP2&Cf 
SP 1 OtCi^S, 

[0036] Xf-^^:/SP2«:tei,»-c^i||IStaiaBl 1 
06K:^-rJ:^tc. i^SB36>P.A:^j3ti-r<5jEft© 

ffitt***'SA;^j:i--7'-<:t7'-^D 1 OO-^^. iE^J^ 
AR l©<l#fiS^i?>4*ltBSa^fi^l/. *[«R^AR2 
©m^tiJS^^rH^DU-^-'l'iL, X^ 7 S P 3 (C^^, 
[0 03 7 ] CCX-^Ul'^Jl'tU. 'f^t>^Mt^in 
fcm^ {KM■~^^^'f-^Ti\ 0) ©^ffU-<;U*i 

[0 03 8 ] X7^^»:7'SP3{c*jl*r^i^»toSSl 1 
tt. 07{cs^-rj:^«:. iE^J^AR l©A:^5^— 

■y->:/';>4^rffl<aaD0 2 3sr©ia <jj(t. cn^if 

[0039] H*{c. SfSSft^tB^'D A-c^a&^je 



(6) 
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jttSi-cftS-^p 5'p;^rac R 1 <DtBiB(OS:^fflx 1 *JS 
ScBSfliJ: tJ fciSlr^fii t &5«^{c»X7^ ^. 7'S P 4 fc«; 

mm (v-i^y'jyif!^.) > As^^tri-fefpi^p^^p^icR 

l?:*imT-5*T'm'5>o 10 
[0 04 0] ;5^7^-:/7"SP4tC4it>rS$Si^gLttJglJl 1 

#^E-r -s -fe'p ^ p X ffi c R 1 (D^>:(D-fe* p p xra C R 2 
[ 0 0 4 1 ] r^s p 5 {cfci^r-afSiKSLwaj 1 .1 

it. 5r:/SP3&CfSP4{c*j(,>-C»6n?tSa>«c 
fiix lRCJfx2K:S*LTf (t)=p( t. -t. ) -C* 
3ti4M!»(cJ:or^ttJ3nfcfflK:«;*clix 1 **Ofc 
fit30iSa«:^fiix2J:Ofej«c»iir*«3&>S35>**JIWr 20 
■S. 

[004 2] H^(c, Ml^f (t) {c*si,iT. rt, J 
RDf r t, J (i. #«::^fiix 1 SO'x 2*jt^a3n/c•9• 
>:/«/>^^^rlg{4g^aL-c*^ 0 , m^itccot^xt) 

Snsm-^ (A::ti^-7'-f ^J-T^-^'D 1 0) 

> miS^ 8kHz. SiFfb 1 6 bi t Vfum^. 

■^i)i^\,^fclb. r t, J SO' r t, J (Cfcc»-C4>5~2 

o■^^>y;^t^Jc5. r p j tttt^{ctKeu»^-'^• 
:t'-7=^*7'-ilD 1 0) *s-y^>:?''J>iyjajSIBl8kH 

[004 3] se-tcKi^f (t)=p( t, -t» ) -cm 
(t)=p( t, -t. ) rssniffltcsAfiix 1^^ 

C/cfiiJ: 0 <>^;^<iix 2(DM©li'5*S;*;*C^JS^{c{i. 
iS:«Cfflx 1 tM:km X 2 <»:(Djfig$i^*ifJ>^CCi c i tc J: 

r. c©it©fijKit^fir*^aAfiix2?«ii^^Hlg(ic 

iK<:^f=-c':/SP6«:ii;4. 

raSti^fiCC^iBx 1 «3gD!^i§<i:0 {St. 

•Stl-^{c»> ;^-?--y:/SP4«:*jiir. Mia{c<fcor^ 

snsfiitc^fiix 1 **Dfcfflj:o fcm^fiiT*?)^ 

?tfflx2 (S7) *s«lffi3n?>Sr-tfPi;p;^rH (CR 

3 • • • cRn) <omm<om^mx2 mi) **iai-r so 
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m^Uxzt. X7=--5»:/sP3{cfci,»r^i6nfc«5^ffl 

xli«cS*bT. f (t)=.p( t. -t. ) vmstii 
R|«K:4:^T»ffi3nfc|iKSAIix 1 *lftDfcffl*iS 
K*IHlL-C»6ti/c®:^tlx 2 J:») <>ii5»,>fiiT&* t« 

[0 04 5] x^-s-r/spejcfcir^r^^eaapi i 

it. ^^(Di^mm (v->y')yif!^.) t^tifcM^m 

m^m^^rmtsfm^simb. ^<x7--^:/sP7Siy:s 

P8CC#e. 

[0 04 6] :^7-y-:^SPliciol>X'^WLmm^l 1 
«. *lfB*!iffl=5r)5gL/cfc^«ix 1 RO'^fiix 2ra©7^ 
-rSfSO'lglSffl (1>->7->J>^,^,) ?rM8^7^-5JD 1 

1 (01) <bbT. i/7X^ffia514 <0i){cUi;^3r 
5. 

[0 04 7] tit. :^r'jyS.P8iCis\,>X^tSLnai 

D 1 0*5iggCi-CA:^3n-CC»-5Ci?:^U-C*i»5. C© 
i^'a^^SttaSUl Itt. >^^-^:7'SP3fcM-:,-C. A 
t>^—7'-<:i-7'-^D 1 OOiEMllSAR 1 if^h-^U^U 
;^r^C R 1 Ojgifi®«Affl[x 1 ^rWCJf^im^-S. 
[0 04 8] CinicniyX. Xy-y-fSPBiC^i^^Xn 
'^mm^fbti^t. C<DCtitAJj*'-7=^:ty='-^ 
Dl Oi±XX:fJbmt>-^-fi:Ct'S:mLXisf). C©i 

^^mn-tiiui lit. >^sp2 0{c^o-c'&*& 
«»tt«ia*i«R T 1 %*?T-r 4. 
[0049]— :^f. >^sp 1 otc*jc>t:'a*8®at 

asaJl 1». J1-SB*>6A^3nSiE«©ei43W*4A:^ 
f'^^T'-f D 1 0©^^. :aM*SAR2 (H6) 
©ft-^fiS»©***lfflROf^b. jEM«ARl (S 
6) ©{t^JjR^^-lfPU'^i^UiU. :^SP 1 1«C 

[0050] 7"s p 1 1 {ctJi^r-assi^stagR i 

Ui. 08{C^-rJ:5tC, ftfi|^AR2©-fe'Pi'P::^r^ 
CR 1 1 ©jgi|ii©a:^fiix 1 1 U X'?-^ :7"S P 

xmMstixi^immj^'ohn:Mj^i^m*^mx$>^i!}>^ 

[0 05 1 ] T.'Tv-fsp 1 ztc^jiir-afSiSfitw^i 
15*. l^tfifii (•9->7'>;>i^*) isn/c^;*cfiix 1 1 
*i^*n-5i^Pi'p;^lfflCR' i ©;5(:©Hfp^'p;^Mc 

R' 2©Jgipi©«^fitx 1 2*«^a (08) X7"9 



(7) 

11 

7"SP13{C^-5. 

[0052ix7'-^:7'SP13 Ktet^T'SMII^aSP 1 
P 1 2{C*Jt,>Tf#iE>tlfcS®:*Cfiix 1 l&C/x 1 2fC*r 

Lrf <t)=p( t„-t„) -c^stiiHIKtcjior 

»a3nft:fii«:a:fc:«ix 1 1 imcttmifi&Amx 1 2 

>r/'U>i^Sjg?|{t8kHz. S^-^fcl 6 bit iffiSL/fc 10 
[0 05 3] -SiS^SLiBgR 1 1 -^'S P 1 3 CC 

*jt^r. w^«*s^6n/c f (t)=p( 

t„ - 1„) -c^3nSM»icJ:-,rgtm3n;'tfil{cft 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method and a 
device for digital signal processing in which a highly 
precise envelope is easily detected and a program 
storage medium. 

SOLUTION: Digital signals 010 are divided for every 
prescribed segment. When sampling points that have 
maximum values equal to or greater than a threshold 
value exist in every prescribed segment, the points are 
selected as maximum value points x1» x1 1» x2 or x12 
within segments CR1, CR2. CR'1 or CR'2 where the 
sampling points exist. Then, a highly precise envelope 
D11 of the digitized signals is computed by interpolating 
between the selected maximum value points for every 
prescribed segment. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The digital-signal-processing approach characterized by to have the step which 
computes the envelope of the step which chooses the sampling point concerned as a maximum 
point within the section when the sampling point exists, and the signal by which digitization was 
carried out [ above-mentioned ] by interpolating between the maximum points by which selection 
was made [ above-mentioned ] for every above-mentioned predetermined section when the step 
which divides the digitized signal for every predetermined section, and the sampling point which 
serve as the maximum beyond a threshold for every above-mentioned predetermined section 
exist. 

[Claim 2] The digitai-signal-processing approach according to claim 1 characterized by being 
carried out for every between to the time amount location which serves as a zero level from the 
time amount location where the level of the signal by which digitization was carried out [ above- 
mentioned ] turns into a zero level at the above-mentionpd step which makes selection after the 
time amount location used as the zero level concerned. 

[Claim 3] The account of a top the above-mentioned threshold of the 2nd section of the above 
following the 1st section of the above about the 1st and 2nd sections which adjoin mutually 
among the divided sections It is expressed with f (t) and x1 by carrying out the multiplication of 
the maximum point x1 within the section of the above 1 st describing above to the value 
computed by f(t) =p (t2-t1), when t is made into a samplingHiime location. The digital-signal- 
processing approach according to claim 1 characterized by being chosen as a maximum point 
describing above when larger than the result as which the above-mentioned maximum within the 
section of the above 2nd was expressed in the above-mentioned step which makes selection by 
above-mentioned carrying out multiplication. 

[Claim 4] When smaller than the result as which the above-mentioned maximum within the 
section of the above 2nd was expressed in the above-mentioned step which makes selection by 
above-mentioned carrying out multiplication about the 1 st and 2nd sections which adjoin above- 
mentioned each other, The above-mentioned threshold of the n-th section of the above when 
the n-th section after the section of the above 2nd is made applicable to sequential selection at, . 
and follows the 1st section of the above about the above 1st and the n-th section of the above 
It is expressed with f (t) and x1 by carrying out the multiplication of the maximum point x1 within 
the section of the above 1st describing above to the value computed by f(t) =p (tn-tl), when t is 
made into a sampling-time location. The digital-signal-processing approach according to claim 3 
characterized by continuing selection of the n-th section of the above until a larger value than 
the result as which the above-mentioned maximum within the section of Above n-th was 
expressed in the above-mentioned step which makes selection by above-mentioned carrying out 
multiplication is acquired. 

[Claim 5] the step which computes the above-mentioned envelope — many — the digital- 
signal-processing approach according to claim 1 characterized by performing interpolation using 
degree function. 

[Claim 6] When the sampling point which serves as a logging means which divides the digitized 
signal for every predetermined section with the maximum beyond a threshold for every above- 
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mentioned predetermined section exists A selection means to choose the sampling point 
concerned as a maximum point within the section when the sampling point exists, and by 
interpolating between the maximum points by which selection was made [ above-mentioned ] for 
every above-mentioned predetermined section Digitahsignal-processing equipment 
characterized by having a calculation means to compute the envelope of the signal by which 
digitization was carried out [ above-mentioned ]. 

[Claim 7] The above-mentioned selection means is digitaHsignal-processmg equipment 
according to claim 6 characterized by carrying out for every between to the time amount 
location which serves as a zero level from the time amount location where the level of the signal 
by which digitization was carried out [ above-mentioned ] turns into a zero level after the time 
amount location used as the zero level concerned. 

[Claim 8] The account of a top the above-mentioned threshold of the 2nd section of the above 
following the 1st section of the above about the 1st and 2nd sections which adjoin mutually 
among the divided sections It is expressed with f (t) and x1 by carrying out the multiplication of 
the maximum point x1 within the section of the above 1st describing above to the value 
computed by f(t) =p (t2-t1 X when t is made into a sampling-time location. The above-mentioned 
selection means is digital-signal-processing equipment according to claim 6 characterized by 
choosing as a maximum point describing above when larger than the result as which the above- 
mentioned maximum within the section of the above 2nd was expressed by above-mentioned 
carrying out multiplication. 

[Claim 9] When the above-mentioned selection means is smaller than the result as which the 
above-mentioned maximum within the section of the above 2nd was expressed by above- 
mentioned carrying out multiplication about the 1 st and 2nd sections which adjoin above- 
mentioned each other, The above-mentioned threshold of the n-th section of the above when 
the n-th section after the section of the above 2nd considers as the candidate for sequential 
selection at, and follows the 1st section of the above about the above 1st and the n-th section 
of the above It is expressed with f (t) and x1 by carrying out the multiplication of the maximum 
point x1 within the section of the above 1st describing above to the value computed by f(t) =p 
(tn-tl), when t is made into a sampting^ime location. The above-mentioned selection means is 
digital-signal-processing equipment according to claim 8 characterized by continuing selection of 
the n-th section of the above until a larger value than the result as which the above-mentioned 
maximum within the section of Above n-th was expressed by above-mentioned carrying out 
multiplication is acquired. 

[Claim 10] the above-mentioned calculation means — many — the digital-signal-processing 
equipment according to claim 6 characterized by interpolating using degree function. 
[Claim 11] When the sampling point which serves as a step which divides the digitized signal for 
every predetermined section with the maximum beyond a threshold for every above-mentioned 
predetermined section exists The step which chooses the sampling point concerned as a 
maximum point within the section when the sampling point exists, and by interpolating between 
the maximum points by which selection was made [ above-mentioned ] for every above- 
mentioned predetermined section The program storing medium which makes digital-signal- 
processing equipment perform the program containing the step which computes the envelope of 
the signal by which digitization was carried out [ above-mentioned ]. 

[Claim 1 2] The program storing medium according to claim 1 1 characterized by being carried out 
for every between to the time amount location which serves as a zero level from the time 
amount location where the level of the signal by which digitization was carried out [ above- 
mentioned ] turns into a zero level at the above-mentioned step which makes selection after the 
time amount location used as the zero level concerned. 

[Claim 1 3] The account of a top the above-mentioned threshold of the 2nd section of the above 
following the 1 st section of the above about the 1 st and 2nd sections which adjoin mutually 
among the divided sections It is expressed with f (t) and x1 by carrying out the multiplication of 
the maximum point x1 within the section of the above 1st describing above to the value 
computed by f(t) =p (t2-t1), when t is made into a sampling-time location. The program storing 
medium according to claim 1 1 characterized by being chosen as a maximum point describing 
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above when larger than the result as which the above-mentioned maximum within the section of 
the above 2nd was expressed in the above-mentioned step which makes selection by above- 
mentioned carrying out multiplication. 

[Claim 14] When smaller than the result as which the above-mentioned maximum within the 
section of the above 2nd was expressed in the above-mentioned step which makes selection by 
above-mentioned carrying out multiplication about the 1 st and 2nd sections which adjoin above- 
mentioned each other, The above-mentioned threshold of the n-th section of the above when 
the n-th section after the section of the above 2nd is made applicable to sequential selection at, 
and follows the 1st section of the above about the above 1st and the n-th section of the above 
It is expressed with f (t) and x1 by carrying out the multiplication of the maximum point x1 within 
the section of the above 1st describing above to the value computed by f(t) =p (tn-t1). when t is 
made into a sampling-time location. The program storing medium according to claim 1 3 
characterized by continuing selection of the n-th section of the above until a larger value than 
the result as which the above-mentioned maximum within the section bf Above n-^h was 
expressed in the above-mentioned step which makes selection by above-mentioned carrying out 
'multiplication is acquired. 

[Claim 1 5] the step which computes the above-mentioned envelope — many — the program 
storing medium according to claim 1 1 characterized by performing interpolation using degree 
function. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is applied to a program storing medium at the digital- 
signal-processing approach and digital-signal-prdcessing equipment list which compute the 
envelope of a digital sound signal, concerning a program storing medium, and is suitable for the 
digital-signal-processing approach and a digital-signal-processing equipment list. 
[0002] 

[Description of the Prior Art] How to compute an envelope is considered by detecting each peak 
value of the amplitude concerned to the field of each digital signal which has the polarity of the 
positive/negative inputted from the outside in the envelope detection approach of an input 
signal, and amending between each detected peak value concerned conventionally. 
[0003] 

[Problem(s) to be Solved by the Invention] By the way, in the envelope detection equipment of 
this configuration, when the digital signal inputted from the outside is for example, a digital sound 
signal, since boom hoisting of the amplitude is intense, the digital sound signal concerned will 
exist [ much peak value in this case ] compared with a digital video signal etc. 
[0004] Thereby, envelope detection equipment will detect also except the peak value originally 
considered as a request. Therefore, envelope detection equipment had the problem of computing 
the envelope ( drawing 13 : the envelope ENV3 of a positive region, and envelope ENV4 of a 
negative region) which was simply widely different, with the envelope ( drawing 13 : the envelope 
ENV1 of a positive region, and envelope ENV2 of a negative region) which should be computed 
essentially, as shown in drawing 1 3 . 

[0005] Moreover, although filtering from the outside with a tow pass filter to the digital signal 
inputted as the envelope detection approach is also considered The problem that a burden is 
placed much more on data processing at the time of computing an envelope by the envelope 
detection equipment in this case, since a cut off frequency cannot be changed further. When 
delay arose, there was a problem of computing the envelope which an error produces compared 
with the envelope which should be computed essentially. 

[0006] This invention was made in consideration of the above point, and tends to propose a 
program storing medium in the digital-signat-processing approach and digital-signal-processing 
equipment list which can aim at calculation of a highly precise envelope. 
[0007] 

[Means for Solving the Problem] In order to solve this technical problem, it sets to this invention. 
When a break and the sampling point which serves as maximum beyond a threshold for every 
predetermined section exist for every predetermined section, the digitized signal Calculation of a 
highly precise envelope can be aimed at by computing the envelope of the signal digitized by 
interpolating between the maximum points which chose the sampling point concerned as a 
maximum point within the section when the sampling point exists, and were chosen for every 
predetermined section. 
[0008] 

[Embodiment of the Invention] About a drawings the gestalt of 1 operation of this invention is 
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explained in full detail below. 

[0009] In case the audio signal processor 10 raises the sampling rate of a digital audio signal 
(this is called audio data below) or audio data are interpolated in drawing 1 , it is made as 
[ generate / the audio data near a true value / class classification application processing ]. 
[0010] Incidentally, the audio data in the gestalt of this operation are the music data showing 
human being's voice, the sound of a musical instrument, etc., and data which express other 
various sounds further. 

[0011] That is, in the audio signal processor 10, the envelope calculation section 11 computes 
that envelope by the envelope calculation approach mentioned later about the wave of each 
divided time domain concerned, after dividing into the field (it carries out to every the case of 
the gestalt of this operation, 6 [ for example, ], samples) for every predetermined time the input 
audio data D10 shown in drawing 2 (A) supplied from the input terminal TIN. 
[0012] The envelope calculation section 11 supplies the envelope calculation result of the time 
domain divided at this time of the input audio data D10 to the class classification section 14 as 
an envelope data point D1 1 ( drawing 2 (B)) of the input audio data D10. 

[0013] Moreover, by dividing into the same time domain as the case of the envelope calculation 
section 11, the cases, for example, six samples, of the gestalt of this operation, the input audio 
data D10 shown in drawing 2 (A) supplied from the input terminal TIN, the class classification 
section extract section 12 extracts the audio data point D12 which is going to carry out a class 
classification, and supplies this to the class classification section 1 4. 

[0014] The class classification section 14 is ADRC (Adaptive Dynamic Range Coding) which 
compresses the envelope data point D1 1 concerned, and generates a compression data pattern 
about the envelope data point D1 1 corresponding to the audio data point D12 started in the 
class classification extract section 12. It has the circuit section and the class code generating 
circuit section which generates the class code to which the envelope data point D1 1 belongs. 
[0015] The ADRC circuit section forms pattern compressed data by performing an operation 
which is compressed into 2 bits from 8 bits as opposed to the envelope data point D11. Since 
this ADRC circuit section can perform accommodative quantization and can express the local 
pattern of signal level efficiently by the short word length here, it is used for code generating of 
a class classification of a signal pattern. 

[0016] When it is going to carry out the class classification of the six 8-bit data on an envelope 
wave (envelope data point), it must classify into a huge number 248 of classes, and, specifically, 
the burden on a circuit increases. So, in the class classification section 14 of the gestalt of this 
operation, a class classification is performed based on the pattern compressed data generated in 
the ADRC circuit section prepared in that interior. For example, if 1-bit quantization is 
performed to six envelope data points, six envelope data points can be expressed with 6 bits, 
and it can classify into 26 = 64 class. 

[0017] Here, the ADRC circuit section is a degree type and [0018], when the data level of m and 

each envelope data point is set to L and a quantization code is set [ the dynamic range of the 

envelope in the started field ] to Q for this [ DR and / bit rate ]. 

[Equation 1] 
DR=MAX-MIN+l 

Q= { (L-MI N+ 0.5) X 2" /DR) (I) 



[0019] It is alike, and it follows and quantizes by dividing equally by the bit length which had 
between the maximum MAX in a field, and the minimum values MIN specified. In addition, in (1) 
type, { } means the cut-off processing below decimal point. Supposing six data points on the 
envelope computed in the envelope calculation section 1 in this way consist of 8 bits (m= 8), for 
example, respectively, as for these, each will be compressed into 2 bits in the ADRC circuit 
section. 

[0020] Thus, if the compressed envelope data point is set to qn (n=1-6). respectively, the class 
code generating circuit section prepared in the class classification section 1 4 is the compressed 
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envelope data point qn. It is based and is a degree type and [0021]. 
[Equation 2] 

Class - :S^Qi (2'')^ (2) 

[0022] Class code class which shows the class to which the block (q1 -q6) belongs by being 
alike and perForming the shown operation It computes and is the computed class code class 
concerned. The class code data D14 which express are supplied to the prediction coefficient 
memory 15. This class code class The read-out address at the time of reading a prediction 
coefficient from the prediction coefficient memory 1 5 is shown. Incidentally it is the envelope 
data point qn into which n was compressed in (2) types. A number is expressed and, in the case 
of the gestalt of this operation, it is n= 6, and P expresses bit assignment and. in the case of the 
gestalt of this operation, is P= 2. 

[0023] Thus, the class classification section 14 generates the class code data D14 of the 
envelope data point D1 1 corresponding to the audio data point D12 started from the input audio 
data DIO in the class classification section extract section 12, and supplies this to the prediction 
coefficient memory 1 5. 

[0024] Set Wl -Wn of the prediction coefficient which the set of the prediction coefficient 
corresponding to each class code is memorized to the address corresponding to a class code by 
the prediction coefficient memory 15, respectively, and is memorized to the address 
corresponding to the class code concerned based on the class code data D14 supplied from the 
class classification section 14 It is read and the prediction operation part 16 is supplied. 
[0025] The prediction operation part 16 is the audio data point (prediction tap) D13 (XI ~Xn) 
which was started in the time-axis field from the input audio data DIO in the prediction operation 
part extract section 1 3 and which is going to carry out a prediction operation, and prediction 
coefficient Wl -Wn. It receives and is a degree type [0026]. 
[Equation 3] 

y' =WlXl+WzX«+ + WnXn (3) 

[0027] Prediction result y is obtained by being alike and perForming the shown sum-of^products 
operation. This forecast y' is outputted from the prediction operation part 16 as audio data D16 
( drawing 2 (C)) with which tone quality has been improved. 

[0028] In addition, although functional block mentioned above about drawing 1 as a configuration 
of the audio signal processor 10 was shown, the equipment of a computer configuration shown in 
drawing 3 in the gestalt of this operation as a concrete configuration which constitutes this 
functional block is used. In drawing 3 namely, the audio signal processor 10 It has RAM (Random 
Access Memory)15 which constitutes CPU21. ROM (Read Only Memory )22. and the prediction 
coefficient memory 15 through Bus BUS, and the configuration to which each circuit section was 
connected, respectively. By performing the various programs stored in ROM22, CPU 11 It is made 
as [ operate / as each functional block (the envelope calculation section 1 1, the Clough 
classification section extract section 12, the prediction operation part extract section 13, the 
class classification section 14, and prediction operation part 16) mentioned above about drawing 
1]. 

[0029] Moreover, it has the removable drive 28 which reads information from external storage, 
such as the communication link interface 24 and floppy disk which communicate between 
networks, and a magneto-optic disk, to the audio signal processor 10, each program for 
performing class classification application processing mentioned above about drawing 1 can be 
read into the hard disk of a hard disk drive unit 25 from a network course or external storage, 
and class classification adaptation processing can also be carried out according to the read 
program concerned. 

[0030] A user performs class classification processing mentioned above about drawing 1 to 
CPU21 by inputting various commands through the input means 26, such as a keyboard and a 
mouse. In this case, after the audio signal processor 10 inputs the audio data (input audio data) 
DIO which are going to raise tone quality through the I/O section 27 and performs class 
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classification application processing to the input audio data D10 concerned, it is made as 
[ output / through the I/O section 27 / the audio data D16 whose tone quality improved / 
outside ]. 

[0031] Incidentally, drawing 4 shows the procedure of the class classification adaptation 
processing in the audio signal processor 10, and if the audio signal processor 10 goes into the 
procedure concerned from a step SP 101, it will compute the envelope of the input audio data 
D10 in the envelope calculation section 11 in the continuing step SP 102. 
[0032] This computed envelope expresses the description of the input audio data D10, and the 
audio signal processor 10 moves to a step SP 103, and classifies a class according to the class 
classification section 14 based on an envelope. And the audio signal processor 10 reads a 
prediction coefficient from the prediction coefTicient memory 15 using the class code obtained 
as a result of the class classification. This prediction coefficient corresponds for every class by 
study beforehand, and is stored, and the audio signal processor 10 can use the prediction 
coefficient corresponding to the description of the envelope at this time by reading the 
prediction coefficient corresponding to a class code. 

[0033] The prediction coefficient read from the prediction coefficient memory 15 is used for the 
prediction operation of the prediction operation part 16 in a step SP 104. Thereby, the input 
audio data D10 are changed into the audio data D16 considered as a request by the prediction 
operation which was adapted for the description of the envelope. In this way, the input audio 
data D10 are changed into the audio data D16 with which the tone quality has been improved, 
and the audio signal processor 10 moves to a step SP 105, and ends the procedure concerned. 
[0034] Next, the calculation approach of the envelope of the input audio data D10 in the 
envelope calculation section 11 of the audio signal processor 10 is explained. 
[0035] That is, as shown in drawing 5 , if the envelope calculation section 1 1 ( drawing 1 ) goes 
into the envelope calculation procedure RT 1, it will input the input audio data D10 with the 
polarity of the positive/negative inputted from the outside in a step SP 1 through the 
communication link interface 27, and it will move from it to continuing steps SP2 and SP10. 
[0036] In a step SP 2, as shown in drawing 6 , the envelope calculation section 1 1 detects and 
holds only the signal component of a positive region AR 1 among the input audio data D10 with 
the polarity of the positive/negative inputted from the outside, and makes a zero level the signal 
component of a negative region AR 2, and it moves from it to a step SP 3. 

[0037] The sound pressure level of the signal (input audio data D10) by which the zero level was 
digitized expresses the zero level, i.e., a silent part, here. 

[0038] In a step SP 3 the envelope calculation section 11 Up to the sampling-time location DO 2 
where the amplitude laps with a zero level at the degree from the sampling-time location DO 1 
where the amplitude of the input audio data D10 of a positive region AR 1 laps with a zero level 
as shown in drawing 7 (This is hereafter called between zero crosses) The maximum x1 of the 
amplitude in CR1 is detected, and the maximum x1 concerned judges whether it is a value higher 
than the threshold beforehand set up by the envelope detection program. 

[0039] It is the predetermined value which determines whether the threshold beforehand set up 
by the envelope detection program incidentally makes maximum x1 of the amplitude between 
zero crosses the candidate value (sampling point) of an envelope, and is set as the value which 
can detect an envelope smooth as a result, and when the maximum x1 of the amplitude between 
[ OR / 1 ] zero crosses which is a candidate for decision at this time turns into a value higher 
than the threshold concerned, it moves to a step SP 4. Moreover, when the maximum of the 
amplitude between the zero crosses which are the candidates for decision at this time turns into 
a value lower than a threshold, the envelope calculation section 1 1 is continued until it detects 
between [ CR / 1 ] the zero crosses in which the maximum x1 (candidate value (sampling point)) 
used as a value higher than the threshold concerned exists. 

[0040] In a step SP 4, the envelope calculation section 11 detects maximum x2 between [ CR / 
2 ] zero crosses of the degree between [ CR / 1 ] the zero crosses in which the maximum xl 
made into the candidate value (sample ring point) exists ( drawing 7 ), and it moves from it to a 
step SP 5. 

[0041] In a step SP 5, the envelope calculation section 11 judges whether it is a value with the 
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value higher than the maximum x2 concerned which multiplied the value computed by the 
function expressed with f(t) =p (t2-t1) to each maximum x1 and x2 which were obtained in steps 
SP3 and SP4 by maximum x1. 

[0042] Incidentally, it is function f (t). It sets. "t2" and "t1 " The sampling-time location where 
each maximum x1 and x2 were detected is expressed. For example, the signal (input audio data 
piO) inputted at this time is the sampling frequency of 8kHz, and 16 bits of quantization. Since 
the measurement size between zero crosses serves as five to 20 sample in many cases when It 
assumes. Also in "t2" and "t1 it becomes 5-20 sample. Moreover, for "p", the signal (input 
audio daita D10) which is the parameter which can be set as arbitration, for example. Is inputted 
at this time is the sampling frequency of 8kHz, and 16 bits of quantization. It is referred to as 
p=-90 etc. when it assumes. 

[0043] The value which multiplied the value furthermore expressed with function f(t) =p (t2-t1) 
by maximum x1 When the value of maximum x2 is larger than the value which multiplied the value 
which is made as [ express / the inclination between maximum x1 and x2 ], and is expressed 
with the function fit) =p (t2-t1) concerned by maximum x1 It can detect an envelope smooth as 
a result that there are few amplitude differences of maximum x1 and maximum x2. Therefore, 
when maximum x2 which is a candidate for decision at this time serves as a value higher than 
the value which multiplied the value expressed by the function concerned by maximum x1, an 
affirmation result is obtained in a step SP 5, and It moves to the continuing step SP 6. 
[0044] on the other hand, when maximum x2 serves as a value lower than the value which 
multiplied the value expressed by the function concerned by maximum x1 It is made as 
[ detect / until maximum x2 ( drawing 7 ) which is a value higher than the value which multiplied 
the value expressed by the function by maximum x1 in a step SP 4 is detected / maximum x2 
( drawing 7 ) of the amplitude between zero crosses (CR3 ... CRn) ]. As opposed to maximum x2 
which detected again and was obtained at this time, and the maximum x1 obtained in a step SP 3 
Detection of maximum x2 is repeated until the value which multiplied the value computed by the 
function expressed yvith f(t) =p (t2-tl) by maximum x1 Is judged to be a value higher than 
maximum x2 which detected again and was obtained. 

[0045] In a step SP 6, the envelope calculation section 1 1 performs interpolation processing 
using the linearity linear interpolation approach to the data between the maximum x1 made Into 
the candidate value (sampling point) of an envelope, and maximum x2, and It moves from it to 
continuing steps SP7 and SP8. 

[0046] In a step SP 7. the envelope calculation section 1 1 is outputted to the class classification 
section 14 ( drawing 1 ) by using as the envelope data D1 1 ( drawing 1 ) the data and the 
candidate value (sampling point) between the maximum x1 which performed interpolation 
processing, and maximum x2. 

[0047] Moreover, in a step SP 8, the envelope calculation section 1 1 Judges whether the input 
audio data D10 inputted from the outside were inputted altogether. If a negative result Is 
obtained here, this means the input audio data D10 continuing and being Inputted, and at this 
time, the envelope calculation section 1 1 will return to a step SP 3, and will detect again the 
maximum x1 of the amplitude between [ CR / 1 ] zero crosses from the positive region AR 1 of 
the input audio data D10. 

[0048] On the other hand, if an affirmation result is obtained in a step SP 8, it means that this 
finished inputting the input audio data D10 altogether, and at this time, it will move to a step SP 
20 and the envelope calculation section 11 will end the envelope calculation procedure RT 1. 
[0049] On the other hand, in a step SP 10, the envelope calculation section 11 detects and holds 
only the signal component of a negative region AR 2 ( drawing 6 ) among the input audio data 
D10 with the polarity of the positive/negative inputted from the outside, and makes a zero level 
the signal component of a positive region AR 1 ( drawing 6 X and it moves from it to a step SP 
11. [0050] In a step SP 1 1, It judges whether the envelope calculation section 1 1 Is a value 
higher than the threshold to which the maximum x1 1 of the amplitude between [ of a negative 
region AR 2 / CR /II] zero crosses is detected, and maximum x1 1 is beforehand set by the 
envelope detection program like a step SP 3 in the negative direction, as shown in drawing 8 . 
When an affirmation result is obtained here (that is, it is a value higher than a threshold in the 
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negative direction), it moves to a step SP 1 2, and when a negative result is obtained (that is, it is 
a value lower than a threshold in the negative direction), detection processing of a step SP 11 is 
continued until the maximum y1 1 used as the value higher than a threshold in the negative 
direction is detected. 

[0051] In a step SP 12, the envelope calculation section 11 detects maximum x12 of the 
amplitude of CR'2 between the zero crosses next to CR'1 between the zero crosses in which the 
maximum x1 1 made into the candidate value (sampling point) is contained ( drawing 8 ), and it 
moves from it to a step SP 1 3. 

[0052] In a step SP 13, the envelope calculation section 1 1 Judges whether it is a value to a 
negative direction with the value higher than maximum x12 which multiplied the value computed 
by the function expressed with Kt) =p (t12-t1 1) to each maximums x1 1 and x12 obtained in 
steps SP1 1 and SP12 like a step SP 5 by maximum x1 1. Incidentally, for "p''. the input audio 
data D10 which are the parameter which can be set as arbitration, for example, are inputted at 
this time are the sampling frequency of 8kHz, and 16 bits of quantization. It is referred to as p= 
90 etc. when it assumes. 

[0053] As for the envelope calculation section 1 1 , the affirmation result was obtained in a step 
SP 13 (). that is, it is a value to a negative direction with the value higher than maximum x12 
which multiplied the value computed by the function expressed with f(t) =p (t12-t1 1) by 
maximum x1 1 — to a case When it moves to a step SP 14 and a negative result is obtained (that 
is, the value which multiplied the value computed by the function expressed with f(t) =p (t12-^1 1) 
by maximum x1 1 is a value lower than maximum x12 to a negative direction) In a step SP 12 The 
maximum x12 ( drawing 8 ) of the amplitude between zero crosses (CR'3 ... CR'n) is detected 
until the maximum x12 ( drawing 8 ) which is a value higher than the value which multiplied the 
value computed by the function expressed with Kt) =p (t12^1 1) by maximum x1 1 to a negative 
direction is detected. 

[0054] In a step SP 14, the envelope calculation section 11 performs interpolation processing 
using the linearity linear interpolation approach to the data between the maximum x1 1 made into 
the candidate value (sampling point) of an envelope, and maximum x12, and it moves from it to 
continuing steps SP7 and SP15. 

[0055] In a step SP 7, the envelope calculation section 1 1 is outputted to the class classification 
section 14 ( draw ing 1 ) by using as the envelope data D1 1 ( d rawing 1 ) the data and the 
candidate value (sampling point) between the maximum x1 1 which performed interpolation 
processing, and maximum x12. 

[0056] Moreover, in a step SP 15. the envelope calculation section 11 judges whether the input 
audio data D10 inputted from the outside were inputted altogether If a negative result is 
obtained here, this means the input audio data D10 continuing and being inputted, and at this 
time, the enyelope calculation section 11 will return to a step SP 1 1, and will detect again the 
maximum x11 of the amplitude between zero crosses from the negative region AR 2 of the input 
audio data D10. 

[0057] On the other hand, if an affirmation result is obtained in a step SP 1 5, it means that this 
finished inputting the input audio data D10 altogether, and at this time, it will move to a step SP 
20 and the envelope calculation section 11 will end the envelope calculation procedure RT 1. 
[0058] Thus, the envelope calculation section 1 1 can compute as a result the envelope data 
(data between a candidate value (sampling point) and the candidate value who performed 
interpolation processing) which may make the smooth envelope ENV5 as shown in drawing 9 in a 
positive region AR 1 , and the smooth envelope EN V6 as shown in drawing 10 in a negative region 
AR 2 generate on real time with an easy envelope calculation algorithm. 

[0059] Next, the study circuit for obtaining beforehand the set of the prediction coefficient for 
every class memorized to the prediction coefficient memory 1 5 mentioned above about drawing 
1 by study is explained. 

[0060] In drawing 1 1 , the study circuit 30 receives the teacher audio data D30 of the quality of 
loud sound in the student signal generation filter 37. The student signal generation filter 37 is 
made as [ lengthen / the teacher audio data D30 / for every predetermined time / at the rate of 
infanticide set up by the rate setting signal D39 of infanticide / between predetermined 
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samples ]. 

[0061] In this case, the prediction coefficient generated changes with rates of infanticide in the 
student signal generation filter 37. and the audio data reproduced with the above-nnentioned 
audio signal processor 10 according to this also differ. For example, when it is going to improve 
the tone quality of audio data by making a sampling frequency high in the above-mentioned audio 
signal processor 1 0, infanticide processing which reduces a sampling frequency is performed with 
the student signal generation filter 37. Moreover, when aiming at improvement in tone quality by 
compensating the data sample which lacked the input audio data DVO in the above-mentioned 
audio signal processor 10 to this, according to this, it is made as [ perform / infanticide 
processing made to lack a data sample ] with the student signal generation filter 37. 
[0062] In this way, the student signal generation filter 37 generates the student audio data D37 
by predetermined infanticide processing from the teacher audio data 30, and supplies this to the 
envelope calculation section 31, the class classification section extract section 32, and the 
prediction operation part extract section 33. respectively. 

[0063] The envelope calculation section 31 computes that envelope about the wave of each 
divided time domain concerned by the envelope calculation approach mentioned above about 
drawing 5 , after dividing into the field (it carries out to every the case of the gestalt of this 
operation, 6 [ for example, ], samples) for every predetermined time the student audio data D37 
supplied from the student signal generation filter 37. 

[0064] The envelope calculation section 31 supplies the envelope calculation result of the time 
domain divided at this time of the student audio data D37 to the class classification section 34 
as an envelope data point D31 of the student audio data D37. 

[0065] Moreover, by dividing into the same time domain as the case of the envelope calculation 
section 31, the cases, for example, six samples, of the gestalt of this operation, the student 
audio data D37 supplied from the student signal generation filter 37, the class classification 
section extract section 32 extracts the audio data point D32 which is going to carry out a class 
classification, and supplies this to the class classification section 34. 

[0066] The class classification section 34 is ADRC (Adaptive Dynamic Range Coding) which 
compresses the envelope data point D31 concerned, and generates a compression data pattern 
about the envelope data point D31 corresponding to the audio data point D32 started in the 
class classification extract section 32. It has the circuit section and the class code generating 
circuit section which generates the class code to which the envelope data point D31 belongs. 
[0067] The ADRC circuit section forms pattern compressed data by performing an operation 
which is compressed into 2 bits from 8 bits as opposed to the envelope data point D31. Since 
this ADRC circuit section can perform accommodative quantization and can express the local 
pattern of signal level efficiently by the short word length here, it is used for code generating of 
a class classification of a signal pattern. 

[0068] When it is going to carry out the class classification of the six 8-bit data on an envelope 
wave (envelope data point), it must classify into a huge number 248 of classes, and, specifically, 
the burden on a circuit increases. So, in the class classification section 34 of the gestalt of this 
operation, a class classification is performed based on the pattern compressed data generated in 
the ADRC circuit section prepared in that interior. For example, if 1-bit quantization is 
performed to six envelope data points, six envelope data points can be expressed with 6 bits, 
and it can classify into 26 = 64 class. 

[0069] Here, the ADRC circuit section sets [ the dynamic range of the envelope in the started 
field ] a quantization code to Q for this [ DR and / bit rate ], setting the data level of m and 
each envelope data point as L, and quantizes by dividing equally by the bit length which had 
between the maximum MAX in a field, and the minimum values MIN specified by the same 
operation as above-mentioned (1) type. Supposing six data points on the envelope computed in 
the envelope calculation section 1 in this way consist of 8 bits (m= 8), for example, respectively, 
as for these, each will be compressed into 2 bits in the ADRC circuit section. 
[0070] If the compressed envelope data point is set to qn (n=1-6), respectively, thus, the class 
code generating circuit section prepared in the class classification section 34 Compressed 
envelope data point qn By being based and performing the same operation as above-mentioned 
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(2) types The class code class which shows the class to which the block (q1 -q6) belongs is 
computed, and it is the computed class code class concerned. The class code data D34 which 
express are supplied to the prediction coefficient calculation section 36. Incidentally it is the 
envelope data point qn into which n was compressed in (2) types. A number is expressed and, in 
the case of the gestalt of this operation, it is n= 6. and P expresses bit assignment and, in the 
case of the gestalt of this operation, is P= 2. 

[0071] Thus, the class classification section 34 generates the class code data D34 of the 
envelope data point D31 corresponding to the audio data point D32 started in the class 
classification section extract section 32, and supplies this to the prediction coefficient 

calculation section 36. Moreover, the audio data point D33 (x1, x2 xn) of the time-axis field 

corresponding to the class code data D34 is started and supplied to the prediction coefficient 
calculation section 36 in the prediction operation part extract section 33. 
[0072] the class code class and each class code class to which the prediction coefficient 
calculation section 36 was supplied from the class classification section 34 every — a normal 
equation is stood using the started audio data point D33 and the teacher audio data D30 of the 
quality of loud sound supplied from the input edge TIN. 

[0073] namely, the level of n sample of the student audio data D37 — respectively — xl, x2. 
xn ****** — the quantization data of the result of having been alike, respectively and having 
performed p-bit ADRC — ql, qn ** — it carries out. At this time, the class code class of this 

field is defined like above-mentioned (2) types. And they are xl, x2 xn about the level of the 

student audio data D37 as mentioned above, respectively. When it carries out and level of the 
teacher audio data D30 of the quality of loud sound is set to y, they are prediction coefficients 
w1 , w2, .., wn for every class code. The linearity presumption type of n tap to depend is set up. It 
is this A degree type and [0074] 
[Equation 4] 

y=wi Xl +W2 X2 + + Wn x„ (4) 

[0075] It carries out. Before study, it is Wn. It is an undetermined coefficient. 

[0076] In the study circuit 30, it learns to two or more audio data for every class code. When a 

data measurement size is M, above-mentioned (4) types are followed, and it is a degree type and 

[0077]. 

[Equation 5] 

Yk =Wl Xkl+W2 Xk2 + Wn Xkn (5) 

[0078] It ******. however, k= — 1,2, and .... it is M. 

[0079] In M>n, they are a prediction coefficient w1 and ....wn. Since it is not decided uniquely, it 
is the element of the error vector e A degree type and [0080] 
[Equation 6] 

ejc =yk — {wi Xki+WB XkjH- Wn XkJ (6) 

[0081] It is defined as alike (however, k= 1, 2 , M), and is a degree type and [0082]. 

[Equation 7] 

= i: (7) 

k-0 

[0083] It asks for the prediction coefficient made into min. It is a solution method by the so- 
called least square method. 

[0084] wn according to (7) types here It asks for a partial differential coefficient. In this case, a 
degree type, [0085] 
[Equation 8] 
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[0086] What is necessary is just to calculate each Wn (n=l-6) so that it may be made "0." 
[0087] And a degree type. [0088] 
[Equation 9] 

Xi,= S X,, • Xpi (9) 

r-o 

[0089] 

[Equation 10] 

Y i = i: x». • Yk (10) 

k-O 

[0090] ** — like — Xij and Yi if a definition is given — (8) types — a matrix — using — a 
degree type and [0091] 
[Equation 11] 
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[0092] It is expressed by carrying out. 

[0093] Generally this equation is called the normal equation. In addition, it is n= 6 here. 
[0094] the prediction coefficient calculation section 36 after the input of all the data for study 
(the teacher audio data D30. the class code class, and audio data point D33) is completed — 
each class code class the normal equation having shown in above-mentioned (11) equations — 
standing — this normal equation — sweeping out — general matrix solution methods, such as 
law, — using — every — Wn ******** — it solves and a prediction coefficient is computed for 
every class code. The prediction coefficient calculation section 36 writes each computed 
prediction coefficient (036) in the prediction coefficient memory 15. 

[0095] As a result of performing such study, in the prediction coefficient memory 1 5, they are 

the quantization data q1, q6. The prediction coefficient for presuming the audio data y of the 

quality of loud sound is stored for every class code for every pattern specified. This prediction 
coefficient memory 15 is used in the audio signal processor 10 mentioned above about drawing 
1 . By this processing, study of the prediction coefficient for creating the audio data of the 
quality of loud sound from the usual audio data according to a linearity presumption type is 
completed. 

[0096] Thus, the study circuit 30 can generate the prediction coefficient for the interpolation 
processing in the audio signal processor 1 0 in consideration of extent which performs 
interpolation processing in the audio signal processor 10 by performing infanticide processing of 
the teacher audio data of the quality of loud sound with the student signal generation filter 37. 
[0097] In the above configuration, the envelope calculation section 1 1 detects the maximum 
(sampling point: x1, x1 1) used as the value higher than a threshold among the maximums of the 
amplitude in the input digital signal (input audio data D10) which divided the input digital signal 
(input audio data D10) into every predetermined spacing (between zero crosses) at every break 
and predetermined interval (between zero crosses) concerned. 
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[0098] Moreover, the envelope calculation section 11 is made as [ detect / from between the 
zero crosses of henceforth while / zero cross / the detected maximum x1 (x1 1) is contained / 
maximum x2 (x12) ]. Maximum x2 (x1 2) detected at this time serves as a value higher than the 
value which multiplied the value computed by the function expressed with f(t) =p (t2-t1) (f (t) =p 
(t12-i:11)) by maximum x1 (xllX 

[0099] Thus, while the envelope calculation section 1 1 makes a sampling point maximum x1 (xl 1) 
used as a value higher than a threshold By making into a sampling point maximum x2 (xl 2) used 
as a value higher than the value which multiplied the value computed by the function expressed 
with f(t) =p (t2-t1) (f (t) =p (t12-t1 1)) by maximum xl (x11) The maximum between the zero 
crosses which are not needed when generating a smooth envelope (namely, maximum with the 
small amplitude) will be excepted and detected, and it outputs outside (class classification 
section 14) by making this into envelope data. 

[01 00] Furthermore, the envelope calculation section 1 1 is made as [ perform / to the data 
between the sampling point xl (xl 1) needed when generating the smooth envelope detected at 
this time, and x2 (x12) / interpolation processing ]. It outputs outside (class classification 
section 14) by using as envelope data the data between the sampling point xl (x11) generated by 
performing the interpolation processing concerned, and x2 (x12). ^ 
[0101] Thus, with an easy envelope calculation algorithm,, when the digital signal inputted is an 
Intense signal of change of the amplitude, the envelope calculation section 11 can be outputted 
to real time by using as envelope data each data (data between a candidate value (sampling 
point) and the candidate value who performed interpolation processing) which may make a highly 
precise envelope generate, and can aim at calculation of a highly precise envelope in this way. 
[0102] While excepting and detecting the maximum between the zero crosses which are not 
needed when generating a smooth envelope (namely, maximum with the small amplitude) 
according to the above configuration, calculation of a highly precise envelope can be aimed at by 
having been made to perform interpolation processing to the data between the detected 
maximums concerned. 

[0103] In addition, when the detected maximum xl between [ CR / 1 ] zero crosses and 
maximum x2 between [ CR / 2 ] zero crosses after between [ CR / 1 ] zero crosses are 
detected iii the gestalt of above-mentioned operation () Namely, although the case where 
interpolation processing was performed using the linearity linear interpolation approach to the 
data of maximum xl and x2 volume was described when two sampling points were detected This 
invention may be made to perform interpolation processing to the data between each detected 
sampling point concerned, after detecting each maximum between each zero crosses of not only 
this but all the inputted digital signals (sampling point). 

[0104] In this case, the predetermined maintenance memory which makes each candidate values 
(sampling point) of all the inputted digital signals memorize is prepared in envelope calculation 
circles, or a maintenance memory area is established in the hard disk drive in an audio signal 
processor. Thereby, the envelope calculation section can perform interpolation processing using 
the approach using many dimension functions, such as for example, not only the linearity linear 
interpolation approach but the Lagrange interpolation approach, and the spline interpolation 
approach, by reading each candidate value (sampling point) memorized by the maintenance 
memory (hard disk drive) concerned, after detecting each candidate values (sampling point) of all 
the inputted digital signals. 

[01 05] That is, in drawing 12 which attaches and shows the same sign to a corresponding point 
with drawing 5 , the envelope calculation section memorizes each candidate value (sampling 
point: xl , x2) detected from the signal component of a positive region AR 1 ( drawing 3 ) at steps 
SP3 and SP5 in predetermined maintenance memory at a step SP 21, and it moves from it to a 
step SP 22. 

[0106] If the digital signal into which the envelope calculation section was inputted judges 
whether it is an end and a negative result is obtained in a step SP 22 here, again, the envelope 
calculation section 1 1 returns to a step SP 3, will detect each candidate value (sampling point) 
of the digital signal inputted, and will repeat the processing which makes predetermined 
maintenance memory memorize this at a step SP 21. 



httD://www4.iDdl.iDo.go.iD/cgi-bin/tran_web_cgi_ejie 



2004/08/27 



11/12 V 



[0107] If an affirmation result is obtained in a step SP 22, by reading each (step SP 21) 
candidate value (sampling point) memorized in maintenance memory, by performing interpolation 
processing using the linearity linear interpolation approach or the approach using many dimension 
functions, the envelope calculation section will detect an envelope and it will move from it to the 
continuing step SP 27 in a step SP 23. 

[0108] On the other hand, the envelope calculation section memorizes each candidate value 
(sampling point: x1 1. x12) detected from the signal component of a negative region AR 2 
( drawing 3 ) at steps SP11 and SP12 in predetermined maintenance memory at a step SP 24, 
and it moves from it to a step SP 25. 

[0109] If the digital signal into which the envelope calculation section was inputted judges 
whether it is an end and a negative result is obtained in a step SP 25 here, again, the envelope 
calculation section returns to a step SP 1 1 , will detect each candidate value (sampling point) of 
the signal (digital sound signal) inputted, and will repeat the processing which makes 
predetermined maintenance memory memorize this at a step SP 24. 
[01 10] If an affirmation result is obtained in a step SP 25, by reading each (step SP 24) 
candidate value (sampling point) memorized in maintenance memory, by performing interpolation 
processing using the linearity linear interpolation approach or the approach using many dimension 
functions, the envelope calculation section will detect an envelope and it will move from it to the 
continuing step SP 27 in a step SP 26. 

[01 11] a step SP 27 — setting — the envelope calculation section — positive/negative — the 
smooth envelope each detected is outputted outside, it moves from it to the continuing step SP 
28, and the envelope detection procedure RT 1 is ended. 

[0112] It is made like, thus, the predetermined maintenance memory which makes each 
candidate value (sampling point) memorize is prepared in envelope calculation circles (or a 
maintenance memory area is established in the hard disk drive in an audio signal processor) — If 
it is made to perform interpolation processing to the data between each detected maximum 
(sampling point) after detecting each maximum made into a sample ring point from each 
maximum between each zero crosses of all the inputted digital signals Interpolation processing 
can be performed using the approach using many dimension functions, such as for example, not 
only the linearity linear interpolation approach but the Lagrange interpolation approach, and the 
spline interpolation approach, and high interpolation processing of precision can be performed in 
this way much more. 

[0113] Moreover, although the case where interpolation processing was performed using the 
linearity linear interpolation approach was described in the gestalt of above-mentioned operation 
This invention makes sample data not only this but various candidate values (sampling point) 
beforehand. Predetermined maintenance memory is made to memorize and it may be made to 
perform interpolation processing by approaches using many dimension functions, such as the 
Lagrange's interpolation approach and the spline interpolation approach, based on the sample 
data concerned made to memorize. 

[0114] In this case, the predetermined maintenance memory beforehand memorized considering 
various candidate values (sampling point) as sample data is prepared in envelope calculation 
circles, or a maintenance memory area is established in the hard disk drive in an audio signal 
processor. Thereby, in the step SP 6 mentioned above by drawing 5 i or a step SP 14, the 
envelope calculation section can read the various sample data memorized by maintenance 
memory, and can perform interpolation processing using the approach using many dimension 
functions by the read various saniple data concerned, and the maximum x1 and x2 which are a 
candidate value at this time (sampling point). 

[0115] Thus, if it is made like, interpolation processing can be performed by the approach using 
many dimension functions of forming the predetermined maintenance memory beforehand 
memorized considering various candidate values (sampling point) as sample data in envelope 
calculation circles (or a maintenance memory area being established in the hard disk drive in an 
audio signal processor), and high interpolation processing of precision can be performed in this 
way much more. 

[01 16] Furthermore, although the case where an envelope was detected from input audio data 



http://www4.ipdl jpo.gojp/cgi-bin/tran^web„cgi_ejie 



2004/08/27 



12/12 /<— V 



(digital sound signal) in the gestalt of above-mentioned operation was described, in case this 
invention detects an envelope from other various digital signals, such as detecting an envelope 
from for example, not only this but a digital video signal, and the spectrum detected by spectrum 
diffusion, it can apply this invention. 

[0117] Although the case where the envelope calculation section 11 was formed in the audio 
signal processor 10 was furthermore described in the gestalt of above-mentioned operation, you 
may make it this invention prepare an envelope detecting element in equipments, such as not 
only this but a personal computer. It can apply to the various digital-signal-processing 
. equipments using the process (that is, an envelope is computed) which computes a global change 
in short. 

[01 18] Furthermore, in the gestalt of above-mentioned operation, although the case where the 
envelope calculation section 1 1 performed envelope calculation procedure by the program was 
described This invention realizes these functions not only by this but by the hardware 
configuration. Prepare in various digital-signal-processing equipments, or Or these programs are 
loaded to various digital signal equipments from the program storing media (a floppy disk, optical 
disk, etc.) which stored the program which realizes each function, and it may be made to realize 
each function part. 
[0119] 

[Effect of the Invention] When a break and the sampling point which serves as maximum beyond 
a threshold for every predetermined section exist the digitized signal for every predetermined 
. section as mentioned above according to this invention, calculation of a highly precise envelope 
can be aimed at by computing the envelope of the signal digitized by interpolating between the 
maximum points which chose the sampling point concerned as a maximum point within the 
section when the sampling point exists, and were chosen for every predetermined section. 
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* NOTICES * 

Japan, Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the configuration of an audio signal processor. 
[Drawing 2] It is the signal waveform diagram with which explanation of the class classification 
adaptation processing using an envelope is presented. 

[Drawing 3] It is the block diagram showing the configuration of an audio signal processor. 
[Drawing 4] It is the flow chart which shows class classification adaptation procedure. 
[Drawing 5] It is the flow chart which shows the envelope calculation procedure by this 
invention. 

[Drawing 6] It is the abbreviation diagram showing the example of input data. 

[Drawing 7] It is the abbreviation diagram with which explanation of the candidate value 

detection in a positive region is presented. 

[Drawing 8] It is the abbreviation diagram with which explanation of the candidate value 
detection in a negative region is presented. 

[Drawing 9] It is the abbreviation diagram showing the example of an envelope generated as a 
result in a positive region. 

[Drawing 10] It is the abbreviation diagram showing the example of an envelope detected as a 
result in a negative region. 

[Drawing 11] It is the block diagram showing the configuration of a study circuit. 

[Drawing 12] It is the flow chart which shows the envelope calculation procedure by the gestait 

of other operations. 

[Drawing 13] It is the abbreviation diagram showing the example of envelope calculation by 
conventional envelope calculation equipment. 
[Description of Notations] 

10 [ .. ROM, 24 / .. A communication link interface. 25 / .. A hard disk drive, 26 / .. An input 
means, 27 / .. The data I/O section 28 / .. Removable drive ] .... An audio signal processor, 15.. 
RAM, 21 .. CPU. 22 
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